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INTRODUCTION
Changing densities of a population tend to influence the repro­
ductive rate and survival of young in that population (Errington, 19U6).
summarized
Experimental
tion of vertebrate populations has been tremendously handicapped by
technical and economic obstacles and many readers will probably be dis­
appointed in how little the literature shows in this respect."
In an animal control program the presence of compensating factors 
(Errington, 19ii6) may partially or completely nullify any attempted popu­
lation reduction.
The fact that annual increases in populations tend to be inversely
related to breeding densities has been fairly well substantiated 
(Errington, 19hS). Among invertebrate organisms several cases of lowered 
reproduction, due to crowding, can be noted (Allee, 1931; Pearl, 1932; 
Pearl and Parker, 1922). Allee states that there is apparently an opti­
mum breeding population size. He noted that the flour beetle (Triboliura) 
attained the most rapid population growth at an intermediate population 
size, rather than with too few or too many present. Reproduction was
also most rapid at this intermediate size.
Among vertebrates similar phenomena of density-dependence have 
been noted. In mammals annual increases in population have tended to 
be in inverse ratio with breeding densities in muskrat (Errington, 19U5)>
the and
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(Apodenius sylvaticus) {Elton, et al, 1931), and in voles (Microtus)
(Hoffmann, 1958). In birds this principle has been noted in the Bob- 
white (Errington, 19hS)> the Ruffed Grouse (Bonasa umbellus) (King, 
1937), the Mourning Dove (Zenaidura macroura) (McClure, 19^2), the Wren-
tit (Chamaea fasciata)
(Kluijver, 1951).
(Paru
The Great Tit represents the best evidence for compensatory be­
havior found in the literature. Kluijver*s study presents data indica
ting a marked increase in clutch size and percentage of pairs raising
second broods at low population levels. Most of the literature dealing
with compensation provides measurement of the population increase with 
respect to the breeding population. This prevents directly assigning any 
compensation that might occur to the production of young, to their subse­
quent survival, or to movement on and off of the study area.
Although Lack (1951:) discounts much of the available evidence for
upon
population density, concerning the Great Tit he says, "Many passerine 
birds lay a rather variable number of eggs in the clutch and though most 
of the variations are caused by o"Wier factors, population density might
minor influence. It is unlikely that the effect found
Great Tit would be confined to that species."
In 1956 and 1957 Brown (1957) determined the nesting population
density and described some of the regulating mechanisms occurring in a 
Black-billed Magpie (Pica pica hudsonia) population in the Burnt Fork 
Valley, Montana. This work represented the first phase of a long-term 
investigation into the role of the magpie as a predator upon pheasants
-3-
(Phasianus colchicus torquatus)
During 1958 and 1959 Atwell (1959) evaluated the predatory effect
of magpies, the reproductive rate, hatching success and productivity of
this population
to those existing in phase X (1956-1957)
With knowledge of the predator and prey under conditions prevail­
ing prior to the present investigation, it became feasible to alter the 
magpie population level and to determine what changes occurred in the
magpie population and, to a lesser extent, the approximate level of pre­
dation on nesting pheasants. The following objectives were set up for
the present phase of this long-term investigations
population
pensation occurred when the mortality rate increased.
2. To measure the effect of magpie reduction on pheasants by re­
cording predation on dummy pheasant nests.
3. To determine the approximate cost of a controlled 50 percent 
reduction of a magpie population.
For the purposes of this study the magpie populations existing 
the six years of this long-term investigation have been sépara
into two periods of markedly different population levels
The natural magpie populations This is defined as the nesting 
population level that existed throughout phase I and phase II (1956- 
1959). No intentional magpie control was practiced.
The reduced magpie populations The nesting population level that 
existed following a 50 percent magpie population reduction, a level 
that prevailed throu^out the present investigation (1960-1961). 
Intentional magpie control was practiced in this period.
-U-
DESCRIPTION OF THE STUDY AREA
Burnt
of Stevensville, Ravalli County, Montana. It consists of six square miles 
of ranch and farm land bordered on the north and south by terraces rising 
1$0 to 200 feet above the valley floor, on the west by the Bitterroot 
Valley and on the east by a sagebrush (Artemisa tridentata) flat. The 
Burnt Fork Valley is a lateral drainage of the Bitterroot River.
Land Use and Vegetation
More than 90 percent of the study area is utilized for pasture and 
the production of alfalfa, wild hay and grain. Irrigation of the area 
and numerous springs and seeps have resulted in many small diversion 
ditches accompanied by a shrub-tree riparian vegetation complex (Alnus 
tenuifolia, Crataegus douglasi, Betula occidentalis. Prunus sp., Sallx sp 
and Rosa sp.). This complex provides considerable nesting habitat for
magpies
Atwell il9S9)} using the classification of Lauckhart and McKean
(1956), rated the Burnt Fork study area as fair to poor pheasant habitat
detailed descriptions of the study area see Brown
and Atwell (1959).
land use and
curred A survey of all residents on the
study area indicates a decrease in grain production from about 325 acres 
of oats, barley and theat in 1956 to about 155 acres in 1961. The re­
maining acreage has, for the most part, been converted to hay production
and pasture
-5-
Climate
Dry simmers and usually mild winters, for Montana, characterize 
the climate of the study area. Total yearly precipitation averages about 
13 inches, with the greater percentage occurring during the spring and 
fall months (Table I). Temperature extremes during the investigation 
were! I960: 10U°F. maximum, -22°F. minimum; 1961s 10ii°F, maximum,
-5°F. minimum.
TABLE I
GLIMATOLOGICAL SUMMARY1
ITemperature Precipitation
i960 1961 i960 1961
Month Mean
Depar- 
ture Mean
Depar­
ture
Total and 
Departure
Total and 
Departure
Jan. 18.6 -h.$ 26.8 +3.7 I0UI4 + 0 38 .69 -.37
Feb. 29.0 +1.1 36.8 +8.9 .77 -.23 1.0$ + .0$
March 36.1 +0.5 38.8 +3.2 1.27 + 0U2 .73 -.12
April m .8 -O.5 Ii2.8 -2.5 loll + .38 1.23 + o$0
May 51.5 -1.3 SI.9 -0.9 1.23 — .2L 1.77 + .30
June 61.3 +2.7 6L7 +6.1 .13 -1.31 .28 .-I0U6
July 69.8 +1|.0 68.6 +2.8 .13 — 0 80 o53 - oIlO
August 61.5 -2.2 68.8 +5.1 .68 + .02 o5U -.12
Sept. +1.3 oiiO -.SJ
Oct. hh>9 —0.6 0U2 -0U9
Nov. 3h.2 +0.8 1.07 — 0 06
Dec. 21.7 -U«9 .67 -.$6
^Observations made at Stevensville Weather Station, one mile west 
of study area. Data from Glimatological Data Bulletins, U« S. Department 
of Commerce, Weather Bureau.
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METHODS AND TECHNIQUES
To obtain data from a magpie population, certain methods and
techniques are necessary. Following the raeliiods of Brown (1957), the
study area was systematically searched four times during each nesting 
season for magpie nesting structures. Locations of all active nests were 
plotted on a detailed map of the area. Pertinent data from each nest
were entered on an individual nest form sheet
Trapping, banding, and marking were necessary to obtain informa- 
I numbers, sex and age structure of the population, movements and
mortality, and to reduce magpie numbers. Twelve traps similar to those 
employed by Brown (1957) were used. These were 5 feet square, 1 inch 
chicken wire enclosures with a funnel at ground level. Suet, pork crac: 
lings and offal were used as bait. These proved very effective during 
periods of cold weather and snow coverage. To effect a fairly uniform 
reduction of magpies over the study area, the 12 traps were distributed
rather evenly over the entire six-square-mile area and were moved as
often as time permitted. As some trapping sites were more effective than 
others (see section on movement), a grid system of trapping was not
practical. The traps were placed where they would catch the most birds
winters
These were in operation three to four days per week from about January 1
to mid-April.
Modification of some traps became necessary because they were dis­
turbed by dogs. Wire was attached to the base board and installed around
-7-
the margins of the funnel to prevent enlargement of the funnel opening. 
Five-eighth inch concrete reinforcing iron was cut into l8-inch lengths 
and driven into the ground in front of the funnel. The barrier deterred
rocky and 'when the ground was frozen. Both
these improvements were only partially successful. During the winter of 
1961, 3 by 5-inch woven wire was installed completely around the sides 
of several traps to a height of 3 feet. The lower margin of the wire was 
pegged, firmly to the ground. This final modification was effective in
excluding dogs.
Marking and Banding
I
During the course of the investigation 689 magpies were banded
Service aluminum lee bands. Of
these, 529 were color-marked with plastic leg jesses modified from a 
color marking technique developed by Craighead and Stockstad (1955), Leg 
markers measured approximately 3 I/8 x 3/8 x 62/1000 with holes spaced 
about 1 inch apart (after Brown, 1957). Markers were attached with medium 
size Quick-set leather rivets. Since 1956, a total of 2,313 magpies have 
been banded; of these, 1553 'were color marked, U93 vilth plastic neck 
jesses and 1,060 with plastic leg jesses.
Measurement of the length of the foot pad from hallux to middle 
toe was used to separate sexes. This method was developed by Brown
(1957) who attained 97 percent accuracy in sex separation from a sample
magpies mm, or over
were considered males. Those less than hi mm. were considered females
-8-
Lindsdale (1937) suggested that roundness of the terminal por­
tions of the outer retrices indicated birds of the year; squareness 
indicated adults. Brown (1957), using this method, obtained 100 percent 
accuracy from a 52-bird, known-age sample. These sexing and ageing 
methods were used for the present investigation.
The comparative nature of the present phase of the study neces­
sitated use of all field-tested and proven methods and techniques em­
ployed during study phases I and II. For a more detailed account of these
techniques see Brown (1957).
MAGPIE BREEDING POPULATION
Density
Brown (1957), evaluating the magpie population on the study area 
under natural conditions, found an average of 365 active magpie nests 
during 1956 and 1957. The nesting population of both years was stable.
and and
present on the study area. Data were compiled on the population density.
reproductive rate, nesting success and survival of this undisturbed pop­
ulation. In censusing the entire six-square-raile study area in 1959, 
Atwell (1959) found 377 active magpie nests. These data indicate that a
nesting magpie population on the Burnt Fork study area produces about 
360 to 380 active nests annually (Table II).
In i960, an attempt was made to reduce the nesting population to 
50 percent of previous years. To do this a known number of adult and 
yearling birds were trapped and killed. In the winter of I96O and agai
I
in 1961, U08 and IL8 birds respectively were removed in this manner.
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TABLE II
MAGPIE POPULATION DENSITY
Section
Natural Population^
1956 1957 1958 1959
Reduced Population
I960 1961
h * * * it 9 h
5 * 61 a- 67 25 3h
6 25 * 28 8 8
25 81 63 U3 3h 21 32
29 it 18 * 26 9 11
30 * 26 * 18 9 10
31 U2 ill 50 37 11 16
32 * U2 * 57 26 21
33 * 9 * U3 26 21
36 8U 79 80 67 21 32
TOTAL 210 361 173 377 165 189
TOTAL ACTIVE 
NESTS 361 370 * 377 165 189
iData for 1956 and 1957 obtained by Brown (1957)j for 1958 and
1959 by Atwell (1959).
*Data unavailable.
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A systematic search of the area for active magpie nests was con­
ducted about four times each nesting season. An active nest was defined 
by Brown (1957) as that "observed to contain eggs or young, and those
visibly disturbed, indicating predation had probably occurred before ob­
servation." To arrive at an accurate count of nesting pairs, the total
number of renests was subtracted from the total number of active nests
I
Table III shows a two-year average of 350 nesting pairs for the 
natural population period of 1956 and 1957. In I960 and 1961, l6l and 
180 nesting pairs respectively were counted. This represents a two-year 
average for the reduced population period of 171. Based on these two- 
year averages of population levels, reduction resulted in a 5l percent
decline in the nesting population.
If there was any compensation by the reduced population in response 
to this drastic change, it should be observable in average clutch size.
number of eggs hatching per nest and fledging success per nest.
-11-
TABLE III
COMPARISON OF MAGPIE NESTING DENSITY BETVJEM PERIODS
OF NATURAL AND REDUCED MAGPIE POPULATIONS
Natural Population Reduced Population
1956 1957 Ave. i 960 1961 Ave.
Total number of nests 361 370 365+ 165 189 177
Total number of renests 13 19 16 h 9 60
Total number nesting pairs 3W 351 350+ 161 180 171
Average number nesting pairs 
per square railê 55 56 55+ 26 29 27+
Maximum number nesting pairs 
per square mile 722 79^ 75^ U7^
Minimum number nesting pairs
per square mile 30^ 26^ 28^ ll2 75 10^
■^Average density computed using 6.3 square-mile area i 
SDensity observed on one section.
SMaximum density observed on 0.!_i7 of a square mile par 
section was projected in terms of one square mile.
%inimum density observed on 0,21 of a square mile par 
section was projected in terras of one square mile.
Minimum density observed on 0.55 of a square mile par 
section v?as projected in terms of one square mile.
Minimum density observed on one section (I960) and or
square
-12-
Nestine Data
4
The large size of the study area and limited period of observation 
precluded obtaining complete histories of all nests « However, data on 
clutch sizes, number of young hatching and fledging and nesting success
of a large sample of the observed nests were obtained. These data are
projected to the total nesting population and a comparison between ob­
served and calculated magpie nesting data for the natural and reduced
populations is made in Table IV.
TABLE IV
COMPARISON OF NESTING DATA BETWEEN NATURAL AND REDUCED MAGPIE POPULATIONS
1Natural Populations
1956 1957 Ave.
361
0
361
26k
73.1
3U8
13
229
132
Total number of active nests observed 
Number of nests purposely broken up 
during incubation 
Total number of undisturbed nests 
Nests successful 
Percent nests successful 
Number of nesting pairs in area 
Number of renesting pairs
Total nests with complete clutch 
Observed number of eggs in nests 
Average clutch size observed 
Number of nests wish unknown number of eggs 
Calculated total number of eggs 
Average number of eggs per nesting pair
Total nests with known hatch 
Observed number of eggs hatched 
Average number eggs hatched per nest 
Number nests with unknown number eggs hatched 
Calculated total number of eggs hatched
Total nests with known number young fledged 
Number young observed at fledgling stage 
Average number young observed at fledgling
stage per nest 
Number of nests with unknown number young fledged 70 
Computed total number young fledged 1,225
370 365.5
0
365.5
0 '
370
250
67.6 70.3
257
351
19
27U
3U9.5
16
251.5
1,U68 1,806 1,637
6.UI 6.59, 6.51
96 Ilk
2,311 2,L39 2,376+
6.65 6.95 6.80
211 2Ul 226
1,031 1,212 1,136+
1.89 5.15 5.03
63 36 L9.5
1,339 1,127 1,383
19U900
212
1,023
20396U
U.6I|. 5.85 5.7)4
38 55
young 3.52
1,212 1,218+
3.5$ 3.59
Reduced Populations 
i960 1961 Ave.
165 189 177
6 0
159 189 175
116 122 119
72.9 65.6 68.5161 180 170.5
5 9 6.5
86 101 93.5
531 663 597
6.17 6.56 6.39
79 88 83.5
013 1,250 1,126
6.29 6.89 6.60
75 78 76.5
375 357 366
5.00 5.58 5.78
55 59 56.5
655 627 636
66 95 80
257 383 315
3.75 5.07 3.9550 28 39535 597 565.5
1MV-O
I
2.73
Data from Brown (1957) e
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Reproductive Rate and Success
The reproductive rate of a bird depends on the number of 
laid in each clutch, the number of clutches laid each year and the age 
at which breeding commences (Lack, 195U)« Two additional factors may 
affect the reproductive rate, the sex ratio of the population and the 
extent of renesting. A change in one or more of these factors results in 
a change in the reproductive rate.
Results of the present investigation indicate that a single clutch 
and one brood per year occur in the Black-billed Magpie, with renesting 
occurring under conditions to be described later. This supports the find­
ings of Saunders (1921), Bendire (189$), and Brown (1957).
From data collected during the natural magpie population period. 
Brown (1957) concluded that the minimum breeding age of the Black-billed 
Magpie is one year. During the breeding season of 1956 and 1957 he 
detected the presence of small flocks of birds. These were present
during the incubation period, indicating a non-breeding segment present
in the population. No observations of such flocks were made during the 
period of reduced population (I96O-I96I). It is probable that the long 
trapping and removal period of both years (Januaiy through April) resulted 
in a marked reduction in numbers in both the breeding and non-breeding 
segments, thus making observations of such flocks improbable.
Renesting activity of a population is often difficult to determine
and adequately with
Cumberland
built and
not lay again that season. The second
-i5~
nest is usually not so well built as the first, and is often within
fifty yards of the first»" Geis (1956), working with Canadian Geese,
»
designated any new nest, appearing in an area following failure of a nest
territory, as a renest. Although some bias may
Geis’s method as a result of late-nesting birds, this renest criterion 
has been applied by Brown (1957) to the natural population and by the
present investigator to the reduced population
Little difference existed between renesting attempts of the natural 
population and the reduced population (Table V). The limited number of
nests involved, especially during the reduced period, made statistical 
comparison impossible. During the four-year period, 1956-1957 and 1960- 
1961, the number of birds renesting after failure of the initial nest 
averaged l5 percent.
Two renesting occurrences are noteworthy;
On May 12, I96O, the investigator removed a clutch of 7 eggs from 
a nest attended by a marked male bird. On May 28 a clutch of 5 eggs was 
found in the same nest and a marked male, believed to be the same one
observed previously, was seen in the vicinity of this nest»
On April m ,  I960, a full clutch of 6 eggs was found in a nest
also attended by a marked male» This nest was empty four days later. On 
April 28 one egg was present. A full clutch of 6 was found and removed
by the investigator on May 12. No subsequent nesting activity was ob­
served at this nest
Full clutches were purposely removed from five other nests, but 
none of these clutches was replaced and no renests were found in the
vicinity of the original nests
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TABLE V
OOMPARISON OF REPRODUCTIVE SUCCESS OF RENESTING PAIRS 
BETWEM NATURAL AND REDUCED MAGPIE POPULATIONS
Total number of initial 
nests unsuccessful
Natural 
Population s
1956-1957 Ave
97
Reduced
Populations
1960-1961 Ave
53
Four-year
Population
Average
75
Probable number renesting 
pairs 16 7 11
Percent of nesting pairs 
renesting 16 12 1 5
Number renesting pairs 
successful 5 5 5
Percent renesting pairs 
successful 3 1 68 h 2
Number of eggs produced
Mean number eggs per nest
61
5.9
31
5.2
hS
5»6
Number eggs hatching 20 13 17
Mean number eggs hatching 
per nest U.O 3.L 3o7
Number young fledging 19 9 lU
Mean number young fledging 
per nest 3.8 2.1i 3.2
Mean number young fledging 
per renesting pair 1.2 1.5 lo3
-17“
Clutch size. A comparison of the data of Table VI indicates a 
decrease in the observed mean clutch size from 6.^1 in the natural popu­
lation period to 6.39 during the reduced population period. This change
is slight and not statistically significant.
A clutch of 9 eggs was the largest reported by Brown (1907) in
and in the first year One clutch
of 12 eggs was found in 1961. A single incubating bird was observed at
the nest on three visits. Three of these eggs subsequently hatched and 
the young fledged. The remaining eggs disappeared shortly after the 
young hatched. Bendire (1695) reported two clutches of 10 in Idaho. 
Dille (1888) recorded a clutch of 11 in Colorado, and Silloway (190U) 
found 13 at Lewistown, Montana.
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TABLE VI
A SUMMARY OF MAGPIE NESTING DATA OBTAINED DURING PERIODS
OF NATURAL AND REDUCED MAGPIE POPULATION^
Total number active nests observed
Percent nests successful2
Number of nesting pairs in area 
Percent nesting pairs of natural-^
Average clutch size observed
Average number eggs hatched per nest
Average number young observed at 
fledgling stage per nest
Average number young fledged per
nesting pair
Natural
1956-1957
Ave rage
365
70.3
3L9
100
6.51
5.03
UoTU
3oU9
Reduced
1960-1961
Average
177 
68.L
171
!i8.8
6.39
U.78
3.9L
2.73
^Extract
significant per cent confidence
level. Detennined
sting pairs the natural magpie
nesting population of 1956 and 1957
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Some changes were noted in the frequency of clutch sizes (Fig, 1) 
and in the percent of successful nests as related to clutch size (Table 
VII). Application of the Chi-Square test to these variations indicated 
an insignificant change at the 5 percent level of confidence between the
natural and the reduced populations.
A total of 68U complete clutches have been observed and recorded 
on the study area in four years of investigation. The average clutch 
size for the four-year period is 6,14.8 with clutches of 6 and 7 being most 
frequent (Table VIII). This average can be considered a true measure of
the mean annual clutch size of the Black-billed Magpie in this region
—20~
50
Percent of
Total Nests
UQ
3Q
2C1
la
a
I
V
/
Il­ ia
Number of eggs in nest
Figure 1. Clutch size and frequency 
during natural and reduced magpie population
periods.
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TABLE VII
COMPARISON OF NESTING SUCCESS AS RELATED TO CLUTCH SIZE
BETlifEM NATURAL AND REDUCED MAGPIE POPULATIONS^
S
pSuccessful Nests Unsuccessful Nests
Ob served 
Clutch
Natural Reduced N atural Reduced
Year Size Nests Succ. Nests Succ. Nests Unsucco Nests Unsucc
56 3
57 3
60 3
61 3 1 100
56 U 6 U8 7 5U
57 u 5 56 U UU
60 u 1 25 3 75
61 a 7 100
56 5 21 72 8 28
57 5 19 58 lU h2
60 5 6 50 6 50
61 5 5 U5 6 55
56 6 55 81 13 19
57 6 55 70 2h 30
60 6 22 71 9 29
61 6 17 7U 6 26
56 7 78 87 12 13
57 7 83 85 15 15
60 7 21 75 7 25
61 7 27 69 12 31
56 8 2U 86 h Ih
57 8 39 78 11 22
60 8 U 100
61 8 lU 82 3 18
56 9 1 100
57 9 5 ICO
60 9 1 100
61 9 2 100
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ÏaBLë VII (continued)
Y ear
Observed
Clutch
Size
Successful^ Nests Unsuccessful Nests
Natural Reduced Natural Reduced
Nests Succ. Nests
%
Succ. Nests
%
Unsucc. Nests Unsucc
56 12
57 12
60 12
61 12 1 100
TOTALS
55 185 61 hh 19
57 207 75 68 25
6o 55 69 25 31
6l 71 73 27 27
1Data from nests with complete clutches only.
2Successful nest-one from which at least one fledgling departed.
TABLE VIII
SUMMARY OF CLUTCH SIZE. FREQUENCY AND NESTING SUCCESS
1956-1957^ and 1960-1961^
Observed
Clutch
Size
Successful Nests^
Nests
Eggs Clutches Succ
Unsuccessful Nests
No No. % Nests 
Eggs Clutches Unsucc.
Total % of Total 
Nests
3 3 1 100 3 1 .1
U 76 19 58 56 Ih U2 132 33 L.8
5 25S 51 60 170 3h Uo U25 85 12.U
6 89L 1U9 7U 312 52 26 1,206 201 29.L
7 1,163 209 82 322 U6 18 1,785 255 37.3
8 6L8 81 82 lUU 18 18 792 99 lU.5
9 81 9 100 81 9 1.3
12 12 1 100 12 1 ol
TOTAL 3A32 520 l,ooL l6ii U,U36 68L 99.9
MEANS 6,6o 6.12 6.h8
I
roLu
I
^Data from Brown (1957)o
2üata from nests with complete clutches onljo
3Successful nest-one from which at least one fledgling departed
-2 h -
Nesting success. Following closely the methods of Brown (195?)> 
a successful nest was defined as one from which at least one young had 
fledged successfully, or, as he states, "A flattened nest lining and an
accumulation of excreta on the sides of the dome indicated an unknown 
number of feathered nestlings had been present and had presumably 
fledged."
Differences in the percentage of nests successful for the two-
»
year periods were applied to a Chi-Square test for significant change 
at the 5 percent level of confidence and found to be insignificant (Table 
VI). It is therefore concluded that control produced no significant
change in nesting success
Survival of Eggs and Nestlings
Survival may be expressed as the percentage of young hatching or 
fledging from the total number of eggs laid (Nice, 1937)« The total 
numbers of eggs produced and hatched, together with the total numbers 
of birds fledged are presented in Table IX, In addition, the percentages 
of eggs hatching and birds fledging from hatched eggs are given. Appli­
cation of the Chi-Square test to the data indicates that at the 5 per­
cent level of confidence, there is no change between hatching success 
in the natural population and hatching success in the reduced population.
may At* eggs hatched
success
natural and reduced populations which cannot be explained by random 
variation even at the 1 percent level of confidence. This strongly 
implies that no changes occurred in the average clutch size observed
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TABIE IX
COMPARISON OF MAGPIE REPRODUCTIVE SUCCESS AND SURVIVAL
BETWEEN PERIODS OF NATURAL AND REDUCED
POPULATION LEVELS
Natural Population Reduced Population
T^5o 1951 Âvê19 Ave
Total number eggs produced 2j3lU
Total number eggs hatching 1,339 
Total number young fledging 1,225
Percent of eggs laid that
hatched 57 « 9
Percent of young fledging
from eggs laid 52.9
Percent of young fledging
from eggs hatched 91»5
2,U39 2,376 1,013 1,2U0 1,126
1,127 1,383 6L5 627 636
1,212 1,218 13 U 197 L65
58.5 58.2 63.7 50.6 56.5
19.7 51.3 li2.8 UOoi ill. 8
8L.9 88.1 67.3 . 79.3 73.2
ved to hatch per nest, but that a
significant decrease did occur in the average number of young observed
fledge per nest (Table VI). The implication is that the 50 percent re­
duction in nesting magpies, effected in this investigation, resulted in
lo No significant change in mean clutch size.
o
2. No significant change in the mean number of eggs hatching per
nest
3» A significant reduction in the mean number of young fledging
per nest
This is in direct contrast to Errington's (19U6) hypothesis of
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corapensatory gain
Mortality Factors
Replacement-rate depends not only on clutch size, and number of
broods, but also on the losses among 
Brown (19?7) evaluated this mortality
eggs and nestlings and total nest failures
Loss of individual eggs and nestlings. As seen in Table IX no 
significant change in clutch sizes and number of eggs hatched per nest 
occurred in the reduced population period, as a result of the reductio
in magpie population level, and therefore no comparisons of the fate of
eggs have been made. Data for four years of the study, 1956-1957 and 
I96O-I96I, are presented fully in Table X. An indeterminate number of 
eggs lost through predation which did not visibly disturb the nest struc­
ture and a number of infertile eggs presumably removed by the nesting
birds before observation are included under the column heading •'unknown o
TABLE X
COMPARISON OF THE FATE OF OBSERVED EGGS IN SUCCESSFUL AND UNSUCCESSFUL
NESTS BETWEEN PERIODS OF NATURAL AND REDUCED MAGPIE POPULATIONS
Fate of Eggs
Category Year Unknown
Infertile
or
Dead Embryo Deserted
Unknown
Predator
Red
Squirrel Man Tota
Successful Nests
No. of Eggs 56 185 25 6 216
57 225 U9 2h 298
60 86 5 91
61 70 13 5 88
Total 566 92 35 693
No. of Nests 56 106 15 2 123
57 125 35 10 170
60 39 U U3
61 30 h 1 35
Total 300 58 13 371
Average No. of
Eggs per Nest 56 1.7 1.7 3.0 1.8
57 1.8 l.U 2.1; 1.8
60 2.2 1.2 2.1
6l 2.3 3.2 5.0 2.5
Total 1.9 1.6 2.7 1.9
Unsuccessful Nests
No. of Eggs 56 lU 25 39 156 12 22 268
57 30 33 51 111 37 35 300
60 57 10 32 25 3 127
61 29 20 12 27 3 91
Total 130 88 137 319 52 60 786
TABLE X (continued)
Category
Unsuccessful Nests
nfertile 
or
Fate of Eggs
Unknown Red
Year Unknown Dead Embryo Deserted Predator Squirrel Man Total
No. of Nests 56 U U 9 3U 2 3 56
57 13 12 11 21 6 6 6960 17 2 7 U 1 31
61 9 5 3 5 1 23
Total U3 23 30 6U 9 10 179
Average No. of
U.3 U.6Eggs per Nest 56 3.5 6.2 6.0 7.3 U.8
57 2.3 2.8 U.9 5.3 6.2 S.8 u.u
60 3oU 5.0 U.6 6.2 3.0 U.i
61 3.2 U.O U.O 5.U 3.0 3.9
Total 3.0 3.8 U.6 5.0 5.8 6.0 U.U
I
ro
cx>I
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-1 relatively large loss of nestlings occurred in both successful
during the present study. This
earlier in the difference found in the average number of young fledgings 
per nest (Table VI) during the natural and the reduced population periods
Throughout the natural population period, 39 percent of the nests, 
in which one or more young hatched, lost 18 percent of the nestling birds 
produced. In the reduced period, 58 percent of the nests, in which one o
more young hatched, lost 30 percent of the nestling birds produced (Table 
II). This clearly indicates a marked increase in nestling loss during 
the reduced nesting population period. The most profound change seems to 
occur in the "unknown" category (Table XI). This change is apparently 
correlated with the magpie nesting population reduction.
TABLE XI
COMPARISON OF THE FATE OF YOUNG IN NESTS BETWEEN PERIODS
OF NATURAL AND REDUCED MAGPIE POPULATIONS^-
Number of Young 
Natural
Reduced
Un
15
96
Dead
31
12
Unknown
110
80
Man
65
8
Total
251
196
Percent of Young 
Lost and Nests 
Involved in Loss
18
30
Number of Nests 
Natural
Reduced
25
U5
13
3
56
32
lU
2
108
77
39
58
^A comparison of two-year averages
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Total nest failure» Full assessment of nesting losses among pas­
serine birds is difficult because some kinds of loss are easier to rec­
ognize than others, and in every extensive study there are some, and often 
many, losses which remain unexplained (Lack, 19Sh)- Table XII presents a 
comparison of complete nesting failure by various causative agents between 
the natural population and the reduced population. A relatively larger 
loss is ascribed to "unlcnown" than to "unknown predators" during the re­
duced period than during the natural period. This may be due, at least in 
part, to observational differences occurring between Brown (1957) and the
present investigator. A rather marked decrease in the importance of the 
Pine Squirrel (Tamiasclurus hudsonicus) as a nest predator was noted in
observation
squirrel at the nest, or by the presence of squirrel nests in previously 
observed active magpie nests. Brown (1957) found man to be the most 
iraportant single nest predator during the natural population period. This 
was the case through the reduced period as well.
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TABLE XII
COMPARISON OF THE CAUSES OF COMPLETE NESSTING FAILURE BETWEEN
PERIODS OF NATURAL AND REDUCED MAGPIE POPULATIONS
Total 1956-57 Total 1960-61
Causes of Failure Number Total Number Total
Unknown (including Desertion) 3U 15.7 58 52.7
Unknown Predator 83 38.2 33 30.0
Infertility 7 3.2 5 Uo5
Man 31 H i.3 7 60I4.
Pine Squirrel 26 12.0 1 .9
Grow 12 5.5 1 «9
Wind u 1.8 1 o9
Dead Nesting Bird 7 3.2 2 1.8
Dead Young in Nest 5 2.3 2 1.8
Ants 1 0.5
Starling 2 0.9
Coopers Hawk 1 0.5
Weasel 2 0.9
Nest Mites _2___ 0.9
Total Unsuccessful Nests 217 99.9 110 99.9
Total Active Nests^ 731 31:8
Undisturbed by investigator.
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3ome variation in the stage of complete nesting failure, possibly 
resulting from the nesting population reduction, may be noted between 
the natural and the reduced population periods (Table XIII)» Loss during 
the laying stage decreased and loss during the nestling stage increased
in the reduced population period» As seen earlier, a significantly 
higher nestling loss and number of nests involved in that loss occurred
in the reduced period than in the natural. This is reflected in the 
larger number of complete nesting failures occurring in the nestling 
stage of the nesting cycle during the reduced population period. Over 
80 percent of the nesting failures occurred before the hatching period
in the natural population. Slightly over 70 percent of the losses sus 
tained in the reduced population occurred in the same period.
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table XIII
STAGE OF NESTING CYCLE WHEN COMPLETE NESTING FAILURE
OCCURRED BETWEEN PERIODS OF NATURAL AND REDUCED
MAGPIE POPULATIONS
Year Gate
Natural Population 
1956 No. of Nests
% of Class
1957 No. of Nests
% of Class
2-Year Totals 
No. of Nests 
% of Class
Reduced Population
Stage of Failure
Mud Inner Incu- Nest
Bowl Linin Laying bation
6. 32 
2.8 111.7 9UL3.3
6U
29.5
37
17.1
Totals
5 lU U9 30 10 97
5.2 lU.U 50.5 30.9 10.3
1 18 U5 31 27 120
0.8 15.0 37.5 28.3 22.5
217
i960 No. of Nests 2 3 11 16 11 U3
$ of Class U.7 6.9 25.6 37.2 25.6
1961 No. of Nests 2 8 16 18 19 63
% of Class 3.2 12.7 25. a 28.6 30.1
2-Year Totals
No. of Nests u 11 27 3U 30 106
% of Class 3.8 10.U 25.5 32.1 28.3
Nest location and nesting success. The nest environment may be 
considered a factor affecting survival. Brown (1957) stated that the 
survival of the nest unit may act as a limiting factor, for, if the 
nest unit does not survive, neither do the eggs or young.
Brown (1957) believed the distribution of nests in riparian as
opposed to non-riparian growth was a function
-3h~
XIV). The percentage of nests found in riparian cover decreased from 
an average of 6l percent in the two-year natural population period to 
h9 percent in 1961 after the magpie reduction had been accomplished.
success occurred
riparian cover during the natural period. Brown (1957) blamed Pine 
Squirrel predation for this difference. He found Fine Squirrel pre
dation to be completely absent on nests in riparian cover. In the re­
duced population of 1961, the percent of successful nests was identical
in both cover types greatly
tant
predator in non-riparian cover seems valid
TABLE XIV
GOKPARISON OF THE DISTRIBUTION OF NESTS AND NESTING S 
IN RELATION TO COVER TYPE DURING PERIODS OF NATURAL
REDUCED MGPIE POPULATIONS
Cover Type
Riparian Percent Non-Riparian Percent Total
No. % Successful No. % Successful No
Total Number
1956 227 62.9 13U 37.1 361
1957 217 58.6 153 Ul»h 370
I960
1961 93 L9.2 96 50.8 169
Successful Only
1956 179 78.9 85 63.u 26L
1957 156 71.9 9h 61. u 250
I960
1961 60 6U.5 62 6U06 122
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pertaining to the nest support structure
between the natural nesting population and the reduced nesting 
population is made in Table XV. During the natural period Brown
(19S7) found that a I willow
willows hawthorn, alder
during the reduced period
stantiate this statement decreased
total nests on the area
population to 60 percent following reduction. Cottonwood (Populus 
tricocarpa), the second ranked species, also decreased, while the third
most important species, hawthorn (Crataegus douglasi) increased. An
increase was also noted in juniper (Juniperus scopulorum) and choke- 
cherry (Prunus virginiana).
Increased use of hawthorn, juniper, and chokecherry may repre­
sent compensatory behavior rather than nest site preferenceg however, 
it did not increase the overall nest success. It may be noted that
these three species are among the four most successful nest sites 
(Table XVI ),
Table XVI, a summary of the nesting success in relation to the 
nest site during four years of this long-term investigation, indicates 
that hawthorn is the most successful magpie nesting cover. Magpie nests 
in willow are lU percent less successful than those in hawthorn.
number of willow greatly exceeds that of hawthorn
juniper, it is the opinion of the present investigator that, although
abundance
most important magpie nesting cover in this area
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table XV
COMPARISON OF MAGPIE NESTING SITES OF PERIODS OF NATURAL
WITH PERIODS OF REDUCED MAGPIE POPULATIONS
Nest Support
Structure
Natural Magpie Population
& 19
T otal 2-yr 
No o Ave o
^ of Mean
Total Ht
Reduced Magpie Population
No
Total 2-yr
Ave
% of Mean
Total Ht 1
Salix spp.
P. tricocarpa
0. douelasii
A. tenuifolia
B. occidentalis
J. scopulorum
Malus spp
Frunus virsxniana
Pinus ei
Populus tremuloides 6
Prunus spp
Rosa spp.
Sambucus sp
Acer glabrum
Hay Earn
Araelanchier sr/ o
TOTAL
521 260.5 71 11.5 208 loU 60 13.!:
51 25.5 7 lU.o 10 5 3 12.9
32 16 U 9.L 25 12.5 7 10.5
26 13 U 13.2 15 7.5 L 1U06
26 13 U 16.9A' 11 5.5 3 2L.5^
22 11 3 9.8 35 17.5 10 U.U
22 11 3 12.3 12 6 3 11.8
8 ii 1 16.2 16 8 5 12.5
7 3.5 1 11.8 U 2 1 18.7
3 1 16.7 5 2.5 2 10.8
3 1.5 1 10.0 2 1 1
2 1 0 7.5
1 .5 0 9.0
2 1 0 5.5
2 1 0 lo.o
1 .5 1 7.3
731 12.U 182^ 13.0
iNest height 
2Measurement
averages 
from one
taken from 1961 data only O
nest only. Not averaged in totals 
^Totals from data and nests of 1961 only.
o
3
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TABLE XVI
NESTING SUCCESS IN RELATION TO NEST SITE DURING PERIODS
OF NATURAL AND REDUCED MAGPIE POPULATIONS^
Nest Support 
Structure
Successful Nests Unsuccessful Nests
No Percent No Percent
Salix spp 68 233 32
Total
N 0 0
729
% of 
Total
68
Populus tricocarpa 
Crataegus douglasi
Alnus tenuifolia
UO
U7
28
65
82
68
21
10
13
35
18
32
61
57
Ui
6
5
k
Betula occidentalis 30 81 7 19 37 3
Juniperus scopulorum
Malus spp.
Prunus virginiana 
Pinus ponderosa 
Populus tremuloides 
Prunus spp. (plum)
Rosa spp
U2
2h
18
8
7
h
1
7U
71
75
73
6U
80
50
15
10
6
3
U
1
1
26
29
25
27
36
20
50
57
3h
2h
11
11
5
2
5
3
2
1
1
Sambucus sp
Acer glabrum 1 50
1
1
100
50
1
2
2
Hay Barn
Amelanchier sp
TOTAL
2
1
100
100
2
1
1,075 100
Ipour-year totals
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A slight increase in the average height of nests above ground 
as measured from the ton of the nest bowl, is nrobablv a resu
of the decreased sample size. The average height approaches that found 
by Brown (1957) on the same area, before magpie reduction had occurred.
Great Horned Owl predation virginianus
nests have been recorded in varying numbers during six years of this lo: 
term investigation. In the spring and early summer of each year, young 
owls from these nests have been tethered on the ground under nest trees
This was done in the manner described by Errington (1932) and modified
/
by Craighead and Craighead (1956). Prey items were collected at one to
three-day intervals throughout the tethering period.
Table XVII presents a record of the Great Horned Owl nests and com­
pares the amount of predation on pheasants and fledgling magpies occmring 
prior to, with that following, the magpie population reduction.
The varying number of tethered young and the vaiying periods they 
were tethered make direct comparisons of the level of Great Horned Owl 
predation during the two population periods impossible. Relative compari-
are
natural magpie population and the reduced population of 1961. The expres
sion *owl day* is similar Craighead
1956)
change occurred
dence of Great Horned Owl predation on pheasants. However, a marked de­
crease did occur in predation on fledgling magpies (Table XVII). This
probably a result of the
density of 1961
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TABLE m i
RECORD OF GREAT HORNED OWL NESTS ON THE BURNT FORK STUDY AREA
M T H  A COMPARISON OF THE PREDATION ON PHEASANTS
AND NESTLING MAGPIES BETWEEN THE NATURAL
AND THE REDUCED MAGPIE POPULATIONS
Natural Population^ Reduced Population
19a
No. GHO Nests 2 3 2 3
No. Tethered Young 2 5 h 6
Tethered Period (days) 21 28 15* 26*
No. Tethered Owl Days^ k2 lUo 62 106
Prey Items
Pheasants
Game Farm 7 21 16 33
Wild 3 3
Unknown 7 10 2 3
TOTAL ÎIT 31 21 39
No. Pheasants per
Tethered Owl Day .33 .22 .31 .37
10 3
17 h
90* 32*
3^0 130
77 25
6 lU
2
30 .31
Fledgling 19 30 1+9 11
No. Magpies per
Tethered Owl Day .21 .27 .08
No. Active Magpie
Nests 361 370 377 165 189
^Horned Owl nest data 1956 thru 1959 taken from Craighead^ Brown 
and Atwell (unpublished).
2Extensive search located no GHO nests on the study area (I96O).
%o. tethered owl days ® No. young owls x no. days tethered.
% n  approximate figure
“Uo
Burnt
term Investigation (Table XVIII This
has been a factor in the amount of Great Homed Owl predation on the mag
pie
TABLE XVIII
GAME FARM PHEASANT RELEASES IN THE BURNT FORK VALLEY
Year
Month 
and Day-
Total No 
Hens 
Released 
Number Number For The
Hens
o
Cocks Year
Total No 
Cocks 
Released 
For The 
Year
Total 
Birds 
Released 
For The 
Year
1956
1957
1958
1959
I960
1961
TOTALS
April l8 16$ 16
June U 165 16
April 18 150 15
June 3 150 65
April 17 299 0
May 29 299 0
April 29 299 0
June 5 299 0
April 26 300 0
June 10 299 0
May 6 300 0
June U 300 0
3 ,02$ 112
330
300
598
598
599
600
32
80
0
0
0
0
362
380
598
598
599
600
3A37
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Annual Mortality Factors
No attendît was made to determine losses of young magpies follow­
ing fledgingo Impossibility of distinguishing adults from fledged youngs 
as well as differences in alarm reactions of the adult and fledeline.
accurate observations of fledged young unfeasible O
A juvenile-adult ratio of about 3:2 was present in the magpie 
sample captured in the first reduction period (winter and spring, I960) 
During the second reduction period (I96I) a ratio of U§1 existed (Table
XIX) compensatory behavior in a greater
vival of young of the year or by movement of young birds into the area, 
the nesting population in 1961, after removal of l50 birds, was comparable 
to that of i960, after rénovai of IiOO birds.
Annual mortality factors were determined through field observations 
and rancher interviews (Table XX). In the natural population period, in­
formation on the fate of 602 magpies was obtained (Brown, 1957). During 
the reduced period the fate of 713 magpies was ascertained. As over $$0 
of these latter birds were removed by the investigator, the total mortal­
ity for the reduced period should be considerably greater. The intensity 
of investigation on this subject was considerably less in the reduced
period
magpie removal by the ranchers
diminished as the study progressed. This may have been due to a decreased 
magpie population. However, some ranchers seemed to assume an a ttitu d e  of
"let the investigator kill them m
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TABLE XIX
COMPARISON OF MAGPIE WINTER POPULATION SEX AND AGE COMPOSITION
AS DETERMINED FROM LIVE TRAPPED POPULATION SAMPLES OF 
PERIODS OF NATURAL AND REDUCED MAGPIE POPULATIONS
Sex Ratios (malesfemale)
Markedj banded & released 
Removed from area 
TOTAL
Natural Population
—
131%126
131%126
Reduced Population
96%126 7S%87
l l3  %187 
96%126 218%17L
71s131 
U2s67
113%198
Initial Captures 
Marked, banded & released 
Adult MalesFemale 
Juvenile Males Female 
TOTAL Mai63Female
79% 62
^2%6L 
131%126
UUsUS
S2%78 
96%126
39% 37 
36% $0 
75% 87
8§lU
63%117 
71%131
Removed from area 
Adult MalesFemale 
Juvenile MalesFemale 
TOTAL MalesFemale
89%10L$a%83
1L3%187
17% 16
2$%Sl
L2%67
Recaptures
Adult Males Female 
Juvenile MalesFemale 
TOTAL MalesFemale
13% IL
9%8
22:22
31% 36 
31% 36
21:1$ 
6s 7 
27% 22
Age Ratios
Marked, banded & released 
(Adults Juvenile) 
Removed from area
TOTAL
1U1?116
lU l%116
92:130 76:86
23W17L 
92:130 310:260
22:180
39% 91 
61% 271
Recaptures
Adult8 Juvenile 19%17 67% 0 36:13
TABLE XX
COMPARISON OF MAGPIE MORTALITY FACTORS BETWEEN THE 
NATURAL AND THE REDUCED MAGPIE POPULATIONS^
Natural Magpie Population Reduced Magpie •ulation
observations and rancher interviews. Excludes nestling mortality, 
2Mortality resulted from the use of neck jesses for color marking purposes. The bill
entangled in the plastic jess. Refer to Brown (1957),
Cause of Mortality Adult Unknown
Young 
of Year
Total
No.
i of 
Total Adult Unknown
Young 
of Year
Total
No. Total
Shooting 5 188 115 308 51.2 1 5 60 66 9.3
Captured and killed 
by hand 1 22 23 3.8 2 2
4
0.3
Trappin g 11 3li 16 61 10.1 21 31 52 7.3
Removed by investigator 276 8 272 556 78.0
Marking, bill in neck
marker^ Ih 15 17 U6 7.6
Great Horned Owl 8 h 63 75 12.5 1 3 11 15 2.1
Avian predator 7 1 5 13 2.2
Mammalian predator 2 0 6 a V 1.3 2 2 0.3
Unknown predator 8 11 17 36 6.0 1 2 3 6 0.8
Unknown cause h 10 15 29 koQ 1 8 1 10 l.U
Accidental 3 3 0.5 h k 0.5
TOTALS 60 263 279 602 100.0 280 U7 386 713 100.0
became
I
I
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A magpie nesting study was conducted during the nesting seasons of 
i960 and 1961 on a six-square-mile study area. This study followed a
large scale magpie population reduction carried on prior to the nesting
seasons of both years O magpie popu­
lation to about 50 percent of that existing during the four years (1956 
1959) immediately preceding the present study. This profound nesting 
population decrease enabled evaluation of changes m  magpie population 
dynamics resulting from a marked population reduction. This evaluation
was done mainly on a quantitative basis by comparing data obtained durii 
the reduced population period (I96O-I96I) with data obtained during the 
natural population period (1956-1959) by previous investigations on the
same study
No change in mean clutch size, as a result of the reduction, was 
noted between the natural populations and the reduced populations» This 
indicates no change in the reproductive p o ten tia l. The mean number of 
eggs hatching per nest was the same throughout both population periods, 
indicating no change in the survival o f eggs » A significant reduction i 
the mean nuirber of young fledged per nest occurred during the reduced 
population period, markedly decreasing the survival of young to fledglin 
stage» Increased mortality of an ''unknown' nature between the period, of 
hatching and fledging was noted follow ing the reduction »
No great compensation through the time of fledging resulted from 
a 50 percent reduction in  nesting magpies» A slight shift, possibly com­
pensatory, from less successful nesting sites to more successful sites 
did occur. Although a s h ift in age ra tio s  in favor of juveniles was
“U5-
obtained during the second reduction, indicating possible compensation 
during the post-fledging period, the removal of considerably fewer birds 
in 1961 resulted in a nesting population comparable to the preceding 
year. The cause of this is unknown.
MAGPIE WINTER MOVEMENT
trapping necessary
during the winter and early
spring of I960 and I96I
The first 162 magpies captured in the winter of 196O and the first 
202 captured in I96I were marked with colored leg jesses, banded with 
numbered leg bands and released. Subsequent recaptures of these birds at
various trapping sites were recorded. In addition, 97 birds marked and 
banded in previous years of this investigation (1956-1959) were recap­
tured at least once during the winters of I960 and I96I o
To obtain some idea of the extent and pattern of movements that
that
trapping
of the study area. A total of 85 magpies were plotted in the two years
of the present study. Only these birds are considered below.
Although an attempt was made to maintain a rather uniform distri­
bution of traps on the study area, magpie removal was the main trapping 
objectiveg therefore, those trapping sites that caught few birds were
birds. Thi s
some extent
-1|6-
From field observations of the Burnt Fork magpie population. 
Brown (1957) determined the range of nesting magpies during the nesting 
seasons of 1956 and 1957 « His observations on 11 nesting magpie pairs 
revealed an average nesting season range of »39 miles» The smallest 
range observed was »32 miles and the largest was »58 miles, as measured 
in terms of the greatest diameter»
All observations of winter range in the present study were made 
at the trapping sites. Therefore, the ranges presented on Table XXI are 
by no means as precise as those obtained for the nesting season by Brown 
(1957)« A slight bias in winter ranges obtained in this study may be
introduced by the magpie reduction program operating during January, 
February, and March of both I960 and 196I.
All marked magpies captured at three or more trapping sites were
plotted as points on a map of the study area. These points were connected 
in sequence by a straight line. The lines were each assigned to the month 
containing the greatest number of days between the capture dates involved. 
A measurement of the longest line for each month involved in the movement 
of an individual bird was made. These measurements were compiled to de­
rive an average range for each winter month. The average movement for all 
classes was similar in both 196O and I96I, so data from both years have 
been combined and are presented in Table XXI.
Striking differences in the average movement of male and female
winters
years. Movement 
involved (Fig. 2)
in
TABLE XXI 
MAGPIE WINTER RANGES 1960-1961^
February  ______ March____________Three-Month Total
Ave. Min. 41ax.
No. in
Samnle Ave .Min.-Max.
No. in 
Sample Ave. Min. -Max. No. in Sample Ave, Min, -Max. No.Samp
Ad. Female✓ 1.56 .20-2.85 5 1.20 .35-3.52 12 .70 .21- .93 7 1.13 .20-3.52 2k
Ad. Male .90 .16-1.72 3 .62 .lU-1.80 13 .53 .20-1.57 9 ,60 .lU-1.80 25
Juv. Female 1.38 .05-3.5L 39 1.00 =05-3.52 36 1.25 .19-3.52 11 1.21 .05-3.5U 86
Juv. Male .77 .08-2.13 lU .70 .09*1.87 18 .96 .19-2.68 10 .78 .08-2.68 U2
Ado Only 1.32 .16-2.85 8 .90 .lU-3.52 25 .60 .20-1.57 16 .86 .lU-3.52 U9
JuVo Only 1.22 .05-3.5U 53 .92 .05-3.52 5U 1.11 .19-3.52 21 .89 .05-3.5U 128
Male Only .79 .08-2.U3 17 .67 .09-1.87 31 .75 .19-2.68 19 .72 .08-2.68 67
Female Only loUo .05-3.5L UU 1.05 .05-3.52 U8 .8U .19-3.52 18 1.16 .05-3.5U 110
All Birds 1.23 .05-3.5U 61 .88 .05-3.52 79 .89 .19-3.S2 37 1.00 .05-3.5L 177
1All marked
same site were not consl
I of the loneest movement
assigned to the month with the greatest number
i
- s 3
I
-liS”
Average
Movement
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l.L-
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Adult
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Part B - Average movements by and sex
Adult Juvenile Male Fan ale
I
Average January movement
Average February movement 
Average March movement
Figure 2. Magpie w inter movement
~h9 *
There appears to be a definite trend of decreasing movement from 
January to Marche This is most apparent in the adult birdse but the
display a marked increase in movement in Marche Two
statistical runs test to determine
adults
by the juveniles have the same d is trib u tio n , and a t-test to determine 
whether there is a significant difference in the mean distances travel
It is concluded that the distances traveled by the adults and by the 
juveniles do not have the same distribution^, and that there is a differ­
ence in the mean distances traveled, which is significant at the 90 per­
cent level of confidence
movement through
related to the increasing availability of food and, secondarily, to the
gradually decreasing population as it approaches the nesting season
Adult birds could be expected to establish nesting ranges and terri-
earlier thari the iuveniles and to maintain
This may result in increased movement in March by juvenile birds
in their search for food and for available nesting ranges and territories
Movement has important implications in  a magpie redaction pro­
gram. Trapping was most successful, in this study, when the trap site 
was situated between roosting cover and feeding areas and when cold 
weather and snow cover prevailed. Energy conservation is a prime requi
site to the magpie during the winter. Movement uses energy at a rapid
rate. Possibly because of this the birds tend to travel as little as 
possible in search of food. This is readily seen in the decreasing move­
ment from January to March (Fig. 2).
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Moveraent Pattern
Figure 3 presents the movements of all birds
±960 and 1961 o The number of birds moviner from one
indicated This line is
merely a straight line drawn between two consecutive tranning occurrences
true movement of an individual b ird . However
individual lines are
ment may be seen
Extensive movement occurs in a northwest-southeast direction in
the eastern sector of the stuc^ area. A lesser amount occurs in a rather
restricted region in the southwest corner of the study area. An arbitrary
separation of these areas or activity '“centers-* is indicated in  Figure 3.
Food and roosting cover, the major necessities of magpie winter
survival, exist in close proximity in the southwestern a c tiv ity  center
(A)o They are more distantly separated in the eastern activity center
(B), where roosting cover predominates in the southeastern corner and 
movement of varying degrees is necessary to obtain food occurring in a
generally northwest direction.
Of the 85 birds plotted on this map, only 16 or 19 percent were 
captured in both a c tiv ity  centers. Only 1 adult magpie out of 2'U plot
was captured in both centers (Table XXII)
Data presented in th is  section suggest th a t little, ri any, magpie
population compensation 
or 1961o Winter moverae
winter of either 19bO
ted to that necessary
feeding and roosting o
\
\
A
mxle
Burnt Fork Study Area\
V
V
\\
\
\\
\\
\
N 3 Movement of trapped magpies
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TABLE XXII
WINTER MAGPIE MOVEMENT BETWEEN TWO ACTIVITY CENTERS
ON THE BURNT FORK STUDY AREA^
No. Birds Plotted
Year Adult Juv Total
n
juveniles
%ôî
Adults Total Birds
I960 22 32 51 1 5 10 31 11 20
1961 2 29 31 0 0 5 17 5 16
TOTAL 2U " 61 85 1 u 15 25 16 19
^Only birds trapped at three or more different trap sites are
considered
PREDATION ON DUMMY PHEASANT NESTS
The emphasis of this study has been on the magpie population. 
Limited time prevented an intensive study of the pheasant population
during this period (1960=1961) To obtain an estimate of the level of
reductioni
ion on bona fide pheasant 
system of dummy pheasant
following magpie population
19UU) was employed
This permitted relative comparisons of the changes in the amount
magpie population O amount
true nests
dummy nests was not the same as that occuring 
tv of nredation on the two was similar (Atwel
on
1959)
Comparisons of the intensity of predation on dummy pheasant nests
by various predators preceding (1958-1959) the magpie
with
“53-
predation occurring following the reduction
1961).
Methods
Dummy pheasant nests were set in the field for a period of U days 
in Mayj June, and July of each year. The methods and criteria used by 
Atwell (1959), prior to the magpie population reduction, were adhered to 
in the present studyo It was necessary to trap and identify the pred­
ators involved in predation attemptso In order to limit mortality re­
sulting from this method, the dumny nest studies were confined to one 
section of the study area^ This section was selected because it con­
tained high and low magpie nesting populations existing one-half mile
apart= The same areas used for the dummy
pie reduction were deemed usable during the present investigation o
Actual locations of the grids and their contained nests were varied
slightly from month to month to obtain a more uniform sample of preda­
tion in the area. Fifteen dummy nests with 10 eggs apiece, secured fr
the State Game Farm at Warm Springs, Montana, were placed in a grid of
■yard intervals. This close grid arrangement
placed in both the area of low magpie population and in the area of hig; 
magpie population. An open grid arrangement, differing from the close 
grid by having a nest interval of 100 yards, was set in both population 
areas during the same period. An attempt was made to imitate the true
pheasant nest as closely as possible. Three nest cover grades, heavy?
medium, and heavy
any angle. The cover was noted
the eggs could be observed
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i'rom one sice. ôv*--x‘ i:as roted It Pht if the er-'es coulAil! oe _rr.xr iv:c
o:' Tiicre sxu'cs or I'rcir: above ana one or rüore sii’es” (Atwell, l-'5//.
'!• i
\ n  •' i. f-"
A tobpl I ti I., i : e  ' T„Le:'8anT. nesr;': wa:: set in tuc J 5:. a rre-I *
'eeene i:-he piagpii; rceuctlcn end 2!;!' noses were set folio; irr 1-e reauc-
ro.on, These i/ei-c divided into 12u nests in oiay an:.'. 120 nests in
oil four years involved (1958 through .i.dol). In addition a tot:..].
.i... L : 'i3s se\ in .lu'.'.y o.C the reduce', magpie population peiicd, but
. .  t nor. oe s:nsi-:.n-r̂ o in curmarisons o ■' '‘he wjo lafr.'roie ‘Donulation/ .
periods, luring the natural magpie population period (lÿ5b-1559), 72
n-;rcend .vf the uuî oy 'fere disturbed by predators. In the reduced
lail'yU period lo peicent %e%'e disturbed (Tabl.e lilll). The magpie
' ' }
f
ddt ningl.e predator cn dumir nosts duin.ng all four
stnh.v.
i;agpie Tirecat.) comparâtfive reasons the catep-ories oi
-7h;nal 'h:agpie” an! "probable .aagpie" have oeen ccnside./ea togetaer as
r Peasant nest s"Lucres.
‘vobablr magpie wv: aecoe/'ar; when the tr^p was unsprung and the eggs
\A:. y the nert. dome egg shells vere usually pre.-i sent v/ithin
' ' .......
^  .1 'X ' ^, -f tiio neoa.
id.cturbo.nofr. ef 17 percent of the total nests sea in tne natural
c'PuLro'on P€r;,od i/as duo to rnaFD' r 11 U  /Tnis uecreamf-*sed to 3d percent in
'1 h r s i u c & o n e r i o d .
TABLE XXIII
A COMPARISON OF PREDATION ON DUI'OIY PHEASANT NESTS BETWEEN PERIODS
OF NATURAL AND REDUCED MAGPIE POPULATIONS
Total Dummy Nests 
MAY
Predation attempts by magpie 
Predation attempts by skunk 
Predation attempts by other 
predator 
Total predation attempts^
JUNE
Predation attempts by magpie 
Predation attempts by skunk 
Predation attempts by other 
predato r 
Total predation attempts
TOTAL
Predation attempts by magpie 
Predation attempts by skunk 
Predation attempts by other 
predator 
Total predation attempts
Number Active Magpie Nests on 
Study Areah
Natural Magpie Populations
I95B - 1959
Reduced Magpie Populations
960:1961
Number Percent Number Percent
Chi-
Square
2U0 2U0
79 33 51 21 .0063^Q 3 h 2
10 _k 897 UO 63 26
57 2U 20 8 7.9^39^
10 U 9 h
8 3 11 S
73 31 ÏÏÔ 17
136 S7 71 30 7.9603
18 7.S 13
18 7o9 19 8
172 72 103
377 165 189
TNo sign 11----   o- ---- - - „  ̂, , ,2predation attempt-one instance of disturbance of a nest by a predator
^A 31gnificant change occurred using Chi-Square at 1 degree of freedom
UFigures for 1959* 1960^ and 196I respectively «
confidence level
IVIVJT.
I
con
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A comparison of the magpie predation between the natural and the 
reduced magpie population periods is made on Table XXIII, Statistical 
comparison of the change in magpie predation between the two periods was 
made by applying the Chi-Square test to amount of magpie predation as 
opposed to the amount of predation from skunks and other predators, The 
predation rate of skunks and other predators has remained rather constant
throughout the four years of dummy nest studies (Fig, U).
magnies
Si were disturbed in the reduced period. Application of the Chi-Square 
to this data (Table XXIII) indicates no significant change occurred at
5 percent confidence level between the two periods. In June of the natural 
period, 57 nests were disturbed by magpies. This decreased to 20 nests 
during the reduced period. Use of the Chi-Square in this case revealed a 
significant change at the 5 percent confidence level. Results of the 
Chi-Square test, when applied to totals of May and June, indicate a very 
significant change at the 5 percent level between the natural period and 
the reduced population period.
demonstrable
pie reduction, occurred in May. However, a significant decrease occurred 
in June and when May and June are considered together. These facts may 
be more clearly seen in Table XXIV and Figure 5, where magpie predation
is expressed as a percentage of the total predation.
The amount of magpie nredation was not proportional to the number
of nesting magpies in the area. Atwell (1959) found 55 percent of the
in
cent in the low density area, althou^ the ratio of nesting magpies was
-57-
Number 0 
Attempts
111
12
10
8.
6*
h-
2 • 
0.
1958 1959 i960 i 960
Predation attempts by skunks 
Predation attempts by other predators
Figure U* Predation attempts by skunk
and other predators (1958 through I96I)
May and June considered together
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TABLE XXIV
COMPARISON OF MAGPIE AND SKUNK PREDATION ON DUMMY NESTS BETIDE
NATURAL AND REDUCED MAGPIE POPULATIONS
Total Total Percent Percent Percent
Predation Undisturbed Magpie Skunk Other
Attempts Nests Predation Predation Predation
MAY
Natural
Reduced
TOTAL
97
63
160
Ul
62
103
81
81
81
8
6
7
11
13
12
JUNE
Natural
Reduced
TOTAL
75
liO
115
52
83
135
76
50
66
13
22
17
11
28
17
MAY-JUNE 
TOTAL 275 238 75 11 Ik
JULY
Reduced 35 89 U6 U6
high When the data of all
four years of the dummy nest studies are considered, an identical per­
centage of predation is found, 55 percent in the high and U5 percent i 
the low density area (Table XXV). This occurred despite the fact that 
no nesting magpies were present on the low density area during the re­
duced period, while 6 and 13 nests respectively were present in I960
high This suggests that magpies in an
disperse and carry
foraging
Percent
t
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OO.
June July
Percent of magpie predation 
Percent of skunk predation
] Percent of other predation
Figure 5- Percent of predation 
attempts on dummy pheasant nests
Percent
June
Mag. Slîu. Other Mag. Sku Other
Natural population (1958-1959)
Reduced population (196O-I96I)
Figure 6. Comparison of predation on 
dummy nests between natural and reduced magpie 
populations
-6o-
TABLE XXV (Part 1)
COMPARISON OF PREDATION ON DUMMY NESTS BETWEEN PERIODS
NATURAL WITH PERIODS OF REDUCED MAGPIE POPULATIONS
Predator
Magpie
Probable Magpie
Skunk
Crow
Microtu8 sp.
Unknown
Undisturbed.
1
Magpie
Probable Magpie 
Skunk 
Unknown 
Und i sturbe d
Magpie
Probable Magpie 
Skunk
Pine Squirrel 
House Cat 
Grow 
Unknown 
Undisturbed
Natural Magpie Population
19^9 Ave.
Reduced Magpie Population
Ave.0
High Magpie Population Area
Close Grid - May
5 1 3 1 2 1.5
11 13 12 1 9 5
1 0 0 0 0
0 0 0 1 0 °5
0 0 0 1 0 o5
0 1 0 0 0
3 1 2 11 5 8.0
Open Grid - May
U 5 U.5 1 3 2
3 5 h 9 h 6.7
2 2 2 0 0 0
0 0 0 1 3 2
7 5 6 h 8 6
Low Magpie Population Area
Close Grid - May
3 1 2 1 0 «5
10 0 5 0 11 5.5
0 3 1.5 2 1 1.5
2 0 1 0 0 0
1 0 .5 0 0 0
0 0 0 0 1 .5
1 0 .5 0 0 0
3 11 7 13 3 8
Magpie
Probable Magpie 
Skunk
Grow
Man
Unknown
Undisturbed
Open Grid - May
2 U 3 1 1 1
3 9 6 2 5 3.5
0 0 0 0 1 .5
1 1 1 0 0 0
0 0 0 0 1 .5
2 1 1.5 0 0 0
7 U 5.5 12 7 9.5
^All eggs nestgone without a sign of shells in the vicinity, 
cover and lining not at all or only slightly disturbed, and stell traps
not sprung.
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TABLE XXV (Part 2)
COMPARISON OF PREDATION ON DUMMY NESTS BETWEEN PERIODS OF 
NATURAL WITH PERIODS OF REDUCED MAGPIE POPULATIONS
Predator
Natural Magpie Population Reduced Magpie Population
1961 AveaAve
High Magpie Population Area
Close Grid -• June
Magpie U U u k 0 2
Probable Magpie 7 7 7 h 0 2
Skunk 1 2 1.5 3 0 1.5
Crow 0 0 0 1 0 -5
Microtus sp. 0 0 0 1 0 .5
Unknown 1 0 .5 2 1 1.5
Undisturbed 2 3 2.5 1 lU 7.5
Open Grid - June
Magpie 1 0 .5 0 1 • 5
Probable Magpie 2 3 2.5 0 0 0
Skunk 1 2 1.5 0 1 .5
Grow 0 0 0 0 1 ■>5
Unknown 2 0 1 1 0 .5
Undisturbed 9 10 9.5 lU 12 13
Low
Magpie
Probable Magpie
Skunk
Grow
House Cat 
Unknown
Undisturbed
Magpie
Probable Magpie
Skunk
Grow
Unknown
Undisturbed
3
8
0
0
0
15
2
1
1
0
1
10
0
12
1
0
0
05
1
2
2
1
2
8
Population Area 
Close Grid - June
l.S
10
0
0
5
1
0
0
0
0
0
lU
Open Grid
1.5
1.5
1.5 
.5
1.5
9
0
0
0
0
1
lU
June
0
8
U
1
1
1
2
0
2
1
0
0
12
U
2
8
0
1
0
13
555
5
5
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TABLE XXV (Part 3)
DUMMY NESTS DURING THE REDUCED PERIOD
Predator
Reduced Magpie Population
T9SÔ Ï96Ï Ave
High Magpie Population Area
Close Grid - July
Magpie 1 1 1
Probable Magpie 1 3 2
Skunk 1 2 1.5
Undisturbed 12 10 11
Open Grid - July
Magpie 0 1 .5
Probable Magpie 1 0
Skunk 1 1 2
Unknown 0 0 0
Undisturbed 13 13 13
Low I-lagpie Population Area
Close Grid - July
Magpie 0 0 0
Probable Magpie 2 0 1
Skunk 5 1 3
Unknown 0 1 «5
Undisturbed 9 11 10
Magpie
Probable Magpie 
Skun k
Unknown
Undisturbed
1
h
2
2
7
Open Grid
0
1
0
0
III
July
2 o
1
1
10.S
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grid
both the natural population (65 percent) and in the reduced population 
period (59 percent) than in the open grid arrangemento This was be-
di stance It might
suffered more skunk
the open grids (Table XXV).
Slight variation in the extent of magpie predation in various 
cover types occurred (Table XXVI). Data from May and June of all four 
years and from July of two years of the dummy nest investigations indi­
cate that nests in brush and meadow cover types provided the least pro­
tection from magpies while those in alfalfa, riparian, and pasture types 
provided the most protection. Of the total number of predation attempts 
by the magpie, about lt3 percent were in light, 30 percent in medium, and 
27 percent in heavy cover density. This, coupled with the decrease in 
overall magpie predation from May to June and June to July (Fig. 6), is 
directly related to the fact that magpies located the nest and eggs by 
Ripht alone. The ability of skunks to detect food by scent is reflected
in a constant predation rate In all cover densities
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TABLE XXVI
MAGPIE PREDATION ON DUMÎ4Y NESTS AS RELATED TO
NEST COVER AND CONCEALMENT^
Cover
Alfalfa
Wild Hay
Fence Line
Field Border
Pasture
Meadow
Riparian
Brush
LIGHT MEDIUM HEAVY
Total Percent Total Percent Total Percent
Nests Pred. Nests Pred
22
13
39
Uo
36
23
2U
U3
27
38
k l
hS
12
39
19
27
22
1+7
Ii7
27
27
33
30
26
36
32
19
7
UU
15
1+1+
Nests Predo
2
12
10
16
6
3
16
13
0
33
10
31
33
33
13
38
Percent 
of Nests 
Preyed Unon
25
36
33
31
27
1+1
25
1+5
summary four years' data, iyi)0 through lyox, 
July. July data from I960 and 1961 onlyJune
the months
0
predation. Fifteen percent of the dumny
and 1959 were destroyed by skunks
various other predators. In a comparable period, following the magpie 
reduction (1960-1961), 13 percent were destroyed by these predators
(Table XXIII).
It may be noted (Fig. 5) that, as magpie predation decreased as
skunk This occurred
the fact that adult skunks
Magpie mortality incurred through trapping was light in relation to the
-65-
population density, but skunk mortality, in view of their smaller num­
bers and restricted mobility, must have been heavy» The potential de­
struction of dummy nests by skunks may have been great, although it is 
unlikely that it would have compensated for the decrease in magpie pre
dation from May to July
(Corvus brachyrhyncho
(Tamiasciurus hudsonicus), vole (Microtus sp.), house cats, and unknown
predators was slight and 
(Table XXVII and Fig. I)
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TABLE XXVII
OMPARISON OF TOTAL PREDATION ON DUMMY NESTS BETWEEN PERIODS OF
NATURAL WITH PERIODS OF REDUCED MAGPIE POPULATION
Predator
Natural Magpie Population
19S8 1959 Ave.
Reduced Magpie Population 
I960 1961 Ave.
Magpie lU 11 12.5
MAY
U 6 5
Probable Magpie 27 27 27 12 29 20.5
S kun k 3 5 U 2 2 2
Grow 1 1 1 1 1 1
Pine Souirrel 2 0 1 0 0 0
Microtu5 sp.
4
0 0 0 1 0 .5
House Cat 1 0 0 0 0
Man 0 0 0 0 1 .5
Unknown 3 2 2.5 1 3 2
Undisturbed 20 21 20.5 Uo 23 31.5
Magpie 10 5 7.5
JUNE
5 1 3
Probable Magpie 18 2h 21 h 10 7
Skunk 3 7 5 3 6 U.5
Crow 0 1 •5 1 2 1.5
Microtus sp. 0 0 0 1 0 .5
House Gat 0 0 0 0 1 .5
Unknown 5 2 3.5 h 2 3
Undisturbed 26 26 26 U3 Uo Ul.5
Magpie
Probable Magpie
Skunk
Unkn own
Undisturbed
JULY
2
8
9
2
hi
2
k
7
1
U8
2
6
8
1.5
hh.S
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Dummy Nest Summary
Comparisons of the predation on dummy pheasant nests by magpies, 
as opposed to other predators, between periods of natural and reduced 
nesting magpie populations are made. Although an overall decrease in
popula-
magpie
gnificant
noted in June and when May and June were considered together. Although 
predation on dummy nests is not a measuranent of the amount of predation
the
of magpie predation on actual pheasant nests. Reduction of the magpie 
population resulted in a decrease in overall magpie predation on pheas­
ant nests. No increase in the predation rates of other predators occur­
red to compensate for decreased magpie predation, but over a longer 
period of time compensatory shifts may occur as a result of magpie re 
duction. The final phase of this long-term investigation may provide
data to refute or substantiate this.
MAGPIE CONTROL
A brief cost analysis of magpie removal, as executed in this 
study, is presented in Table XX7III. The purpose of this analysis
approximation
could be expected to vary
greatly
The traps used in both years of this study were constructed on 
temporary basis with weight minimized to permit handling by one
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TABLE XXVIII
REMOVAL FROM THE BURNT FORK STUDY AREA 
. TWO-YEAR PERIOD (1960-1961)
Item Cost
Trap Construction
Materials $10.20
Labor at $1.50 per hour 3.00
Cost each trap $13.20
Cost for 12 traps $1^8.LO
Trapping
Bait $L8.61
Trapping labor at $1.50 per hour his.00
Vehicle cost at 6.08 per mile 11:7.20
Total trapning cost $610.81
Total Cost $769.21
Number magpie caught^ 1,031
Approximate cost per bird captured $ .7L
^Includes birds banded and released during the study^ birds
study
study area
person (see methods and techniques for trap description)» For any 
extensive reduction program, a more permanent type of trap construe 
tion would be advisable. Proper placement of traps in areas of 
greatest activity and along flight lines between roosting cover and 
feeding areas would reduce the number of traps required»
pork
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bait. The cost of these items ranged from about three to five cent 
pound. A change of bait from one type to another, or a combination
ingredients tended to increase tiie catch for a short
of time.
The cost of labor involved in trap construction and in the actual 
trapping process has been roughly estimated at $1.50 per hour. The time
transportation to and from the trapping area has
considered. from one site to another
increased the catch, labor costs involved in the actual trapping could 
be expected to vary with the distance between traps and the amount of 
trap movement deemed necessary to maintain a high catch rate.
Vehicle expense, at eight cents a mile, included only travel ove; 
the trap line and that necessary for trap movement. Travel to and from
the area was not considered.
A total of about 1030 different magpies were captured in the two 
years of this study at a cost of about $.?6 per bird (Table XXVIII).
This varied from a low of $.6U in I960 to $.95 in 1961. The cost per
expressed here must be considered very general, for onl; 
actually removed. The remainder were banded birds that
leased when captured. As the presence of birds in the trap tended to 
attract other birds to the trap, the removal of banded birds would be
expected to decrease the catch
unlikely that an organized magpie control program
and than the program outlined in
this study.
the most economical means of population
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In the past poisoning has been the mainstay of animal control (Kalmbach
1927)* Although poisoning is the most economical and most easily ad­
ministered control measure, it is apt to produce undesirable side ef­
fects. Poisoned baits are often accessible to and readily accepted by 
other animal life-dogs, cats, birds, and various other species» In 
recent years, interest in animal control by gametocides, chemicals that 
prevent the formation of gametes or destroys them at any stage of de­
velopment, has arisen (Davis, I96I). Although consumption of these 
substances by species other than the target species will not produce
individual death, it may produce undesirable effects in the reproduc-
populations of these
Neither of these methods should be disregarded; at the present time 
they are the most economical. If their side effects can be controlled,
they may prove useful to a control program.
The success of a predator control program is measured in terms 
of the resulting increase in the prey population. This was not the 
objective of the present study. Successful predator control must also 
result in reduction of the predator population (magpie). If compensa-
survival, or movement
ator population, removal of a definite number of predators will not 
yield a corresponding decrease in the predator population. Compensa 
ting mechanisms will partially offset predator removal.
Considerable attention was focused on the effects on the pred
ator population. This study found that no effective compensation 
occurs in the magpie reproductive rate or survival prior to the
many
-71-
in i960, yet the nesting populations for both years were similar
fledging
following nesting season
function of the magpie
magpie
reduction in magpie predation on dummy pheasant nests. Although this 
does not represent an actual reduction in predation on the pheasant 
population, it suggests that the intensity of predation was reduced. 
Study of the pheasant population under reduced magpie populations, as 
planned for the final phase, should produce more information on the 
importance of magpie predation in limiting the pheasant production.
SIMVIARI
1. The third phase of a long-term investigation into magpie 
predation on the Ring-necked Pheasant was conducted on a six-square- 
mile study area in the Burnt Fork Valley, 30 miles south of Missoula,
in Western Montana, during I96O and 196I.
2 . dynamics
and its role as a predator on pheasants following a 30 percent magpie
nesting population reduction are compared with data from previo 
phases before the magpie population was reduced. In particular
scrutinized
possible compensatory behavior. The intensity of magpie predation on 
dumnqr pheasant nests was measured and interpreted in the light of the 
$0 percent nesting population reduction.
3. The natural magpie population mean clutch size was 6.Si; t
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decreased to 6.39 following reduction. This represented no statis­
tically significant change at the 5 percent confidence level. The 
mean number of eggs hatched per nest decreased from 5.03 to ii.78.
Again, no significant diange at the 5 percent confidence level occurred 
The mean number of young fledged per nest decreased from U.7U to 3»9U» 
This was a significant decrease even at the 1 percent confidence level. 
No increase in nesting success or in renesting was noted.
No compensatory behavior occurred in the magpie prior to 
the fledging period; in fact, a "negative" compensation was noted in 
the survival of nestlings. Increased nestling loss was due to an 
"unknown" cause.
5. Slight changes were noted in the nest environment. Nests 
in riparian cover decreased from 6l percent to h9 percent following 
magpie reduction. The use of hawthorn, juniper, and chokecherry
nesting sites increased. four
nesting sites. Compensatory behavior may have caused these changes; 
however, no increase in nesting success occurred.
6. Great Horned Owl predation on fledgling magpies decreased 
drastically following magpie reduction. No change occurred in the
number of pheasants taken by these owls.
survival
following Although the juvenile
adult ratio increased from 3:2 in the first reduction period to Usl in
the many birds in the
first, resulted in a similar nesting population level.
8. No effective compensation occurred in the magpie population
-73-
magpies
9. magpies
February, and March. Although a trend of decreasing
movement from January to Ma 
movement occurred in March. earlier
lishment of nesting ranges and territories by adult birds
10. Two magpie activity centers exist on the study There
is little movement between these areas. Only one of the adult birds 
plotted (2U) was captured in both centers. No apparent compensation was 
noted in winter movements.
11. Dummy pheasant nests were set in the field in May and June. 
Predation data from these nests were compared to data of natural magpie 
population periods. Changes were tested statistically. No change oc­
curred in the amount of magpie predation on dummy pheasant nests in May
A significant change occurred in June and when May and June are con­
sidered together. Predation on dumny nests by magpies decreased about 
10 percent following the 5p percent magpie nesting population reduction
12. The cost of magpie removal by trapping, as executed in this 
study, was about 7U cents per bird captured. It varied from a low of 
6U in i960 to 95 cents in I96I. This seems prohibitive.
13. It is concluded that a decreased magpie nesting population 
density results in no effective compensation by increased productivity.
survival, or movement by the magpie. Magpie population levels can b 
greatly reduced. Although a drastic magpie population reduction 
slightly reduces the intensity of magpie predation on dummy pheasant
-7U-
nests, more information on the prey population is necessary before 
an adequate evaluation of a magpie control program can be made.
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